Ischemic preconditioning reduces apoptosis in open heart surgery.
This study was performed to assess the role of ischemic preconditioning on cardiomyocyte apoptosis after open heart surgery, based on morphology by transmission electron microscopy, caspase-3 activity, biochemical markers, and cardiac performance. 12 piglets were divided into 2 equal groups: an ischemic preconditioning group and a control group. Ventricular muscles were collected to examine apoptotic ultrastructure morphology and caspase-3 activity. Blood samples from the coronary sinus were obtained for measurement of tumor necrosis factor-α, malondialdehyde, and cardiac troponin I. Aortic blood samples were taken for lactate measurements before and after cardiopulmonary bypass. Cardiac performance was measured by echocardiography before and after surgery. Cardiomyocyte apoptosis occurred postoperatively, as shown by ultrastructure observation. Caspase-3 activity was less in the ischemic preconditioning group than the control group (p < 0.05). Measurements of specific markers of cardiomyocyte injury also showed lower increases in the ischemic preconditioning group, although not significantly different. Clinical outcomes showed that ischemic preconditioning was able to preserve cardiac performance in terms of ejection fraction, cardiac index, and stroke volume index; these were statistically significant, except for lactate concentration. Cardiomyocyte apoptosis occurs after open heart surgery. Ischemic preconditioning can reduce cardiomyocyte apoptosis and improve cardiac performance. Laboratory findings showed that ischemic preconditioning prevents injury of cardiomyocytes and reduces lactate concentration, although not statistically significant.